

1 4 PO03 

1 ?oo 



Patent Office 
Canberra 



I LISA TREVERROW, MANAGER AUSTRALIAN RECE^G^ICE, 
S that the annexed is a true copy of Internal ApP^on 
S/AUS00352 filed at the Australian receiving office on 20 Apnl 2000. 

I further certify that this International Apphcation clahns priority from 
Provisional Application PP 9850 filed on 20 Apnl 1999. 




WITNESS my hand this 
Twenty-fourth day of February 2003 




LISA TREVERROW 
MANAGER 

AUSTRALIAN RECEIVING OFFICE 




PCT 

r 

REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty 



pct/atj Q0/0C352 

International Application No. 



2 0 APR 2000 Oo.oh*oo) 

International Filing Date . 



Australian Patent Office 
PCT INTERNATIONAL APPLICATION 

tw of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 
I (if desired) (12 characters maximum) 



27837WOP00 



Bos No. I ^^ rSlONMANIFOLD SYSTEM 

Box No. II APPLICANT _ _____ 

Name and address ^iffl "Z^X *ff££5f . 

I residence is indicated below.) 

USF Filtration and Separations Group Inc 
2118 Greenspring Drive 
Timonium 
Maryland, 21093 
United States of America 



[~~] This person is also inventor. 



Telephone No. 

(612) 4577 0960 



Facsimile No. 

(612) 4577 6315 



Teleprinter No. 



I State (that is, country) of nationality: 

US , _ 

This person is applicant Q all designated 



State (that is, country) of residence: 
US 



■ for the purposes of: 
I Box No. m 



all designated States except 
the United States of America 



□ 



the United States of 
America only_ 



j — | the States indicated in 
I I the Supplemental Box 



l^J7ddress: J^^jF^gS^^^^ < 

residence is indicated below.) 

JOHNSON, Warren Thomas 
8 Scarsborough Crescent 
Bligh Park, NSW 2756 
Australia 



This person is: 



□ 



□ 



applicant only 
applicant and inventor 

inventor only (if this check-box is 
marked, do not fill in below.) . 



I State (that is, country) of nationality: 
AU 



State (that is, country) of residence: 
AU 



|This person is applicant | j 
for the purposes of. ' — ' 



all designated 
States 



. — I all designated States except 
I | the United States of America 



p-* the United States of 
I2SI America only 



□ the States indicated in 
the Supplemental Box 



urpo ses oi. ■ — ■ w . 

— m , M „,,M,^ «MM^«-'^* m — ■ 

„„„ „„ AC E.TORCO^N— 



the competent International Authorities as: ■ , ., - . , 

. « a / r- * fs>ils\ 



| Name and address 



lational Authorities as: — - — — - n m . , 



BALDWIN SHELSTON WATERS 

60 Margaret Street 
Sydney NSW 2000 
AUSTRALIA 



Telephone No. 

(612) 9777 1111 



Facsimile No. 

(612) 9241 4666 



Teleprinter No: 



Mafk S check-box where no agent or common represent ,s/has been appoimed and me space ^ 

n j^SSM^^ g *-.*^* : 

Form PCT/RO/101 (first sheet) (January 1999) 



/ 0 03 5 2 



Sheet No. 2 



LtionofBoxNoIH FURTHER A Mt ~ ftc f „ c/ „ rfe(/ ,„ ^uesr. 

^ „ „ r rf ^ ^^^ff! » M »* 1 ■ 



address inaicuieu «« ; ; - 
residence is indicated below.) 

STOLLERY, Gary William 
5/22 West Market Street 
Richmond, NSW 2753 
Australia 



□ 



applicant only 
applicant and inventor 

inventor only (if this check-box is 
marked, do not fill in below.) 



[^ijhZils~, country) of nationality: 
AU 



State (that is, country) of residence: 
AU 



, This person is applicant r—| 

for the purposes of: , y // 0j ^ cifl / 

residence is indicated below.) 

BILTOFT, Bruce Gregory 

Australia 



r— , all designated States except 
U the United States of America 



the United States of 
America only 



This person is: 

r—j applicant only 

applicant and inventor 



□ 



inventor only (if this check-box is 
marked, do not fill in below.) 



I state (that is, country) of nationality 
AU 

i This person is applicant ri 
for the purposes of- 1 — 



all designated 
States 



p-Tj the United States of 
£SI America only 



, — , the States indicated in 
| J the Supplemental Box 



*° r the P urposesoE L-» | , ,.f . mifi fi ill officii 

residence is indicated below.) 

COX, David John 
18/5-7 Norton Street 
Ashfield, NSW 2131 
Australia 



This person is: 
p"j applicant only 



□ 



applicant and inventor 

inventor only (if this check-box is 
marked, do not fill in below.) 



[state (that is, country) of nationality 
1 AU 



State (that is, country) of residence: 
AU 



This person is applicant pi _ 

f° r the Ptoses of: , . - / • # 0 ff ici al 

residence is indicated below.) 

McMAHON, Robert James 
10 Conder Street 
Burwood, NSW 2134 
Australia 



all designated 
States 



r— , all designated States except 
U the Unite d States of Amenca 



the United States of 
America only 



. — I the States indicated in 
I J the Supplemental Box 



This person is: 

| — | applicant only 



□ 



applicant and inventor 

inventor only (if this check-box is 
marked, do not fill in below.) 



State (that is, country) of nationality: 
AU 



, State (that is, country) of residence: 
AU 



This person is applicant | I 
for the purposes of- l — J 



all designated 
States 



r—, all designated States except 
LJ the Unite d States of America^ 



the United States of 
America only 



— • - _ 

=Sn PCT/RO/101 (continuation sheet) Uanua.y 1999) 



"T^ 8 *"* i in j i i ion sheet. 

J^—^^^ are mdtcated ona ta 



, — , the States indicated in 
I J the Sup plemental Box 

See Notes to the request form 



[7* T J 

Sheet No. 3 ^ 

ContinuationotBox^m FURTHER , d tMs sh eet is not to be included inthere^ 

" rf,,, me r^inTsuVboxes ,s used, th* sheetisn___ 

■ -„ , hv Qiven n ame; for a legal entity, full official is: 

Residence is indicated below.) 

WOOD, David 
33 Alexandra Street 
Hunters Hill, NSW 21 iu 
Australia 



0 C 3 b 2 



□ 



applicant only 
applicant and inventor 

inventor only (if this check-box is 
marked, do not fill in below.) 



AU 



, — | the States indicated in 
I J the Supplemental Box 



ERNST, Leon Keith 
73 Anderson Road 
Mortdale, NSW 2223 

Australia 



This person is: 



applicant only 
applicant and inventor 

inventor only (if this check-box is 
marked, do not fdl in below.) 



nationality: 

AU 



i state (that is, country) of residence: 
AU 



[rhisperson is applicant pi _ 

for tne purposesof: L_J -fl ^ da/ 

residence is m^ca/ed WowJ 



all designated 
States 



□ 



all designated States except 
the United States of America 



the United States of 
America only 



, — . the States indicated in 
[ ) the Supplemental Box 



This person is: 
p| applicant only 



applicant and inventor 



inventor only fifjfic^?** 
marked, do not fdl in below.) 



fstate (that is, couW)tf nationality: 



i This person is applicant pi — "__============ 

ft* the p urposesof: I— ' ■ f y u // oj 0i c ia/ 

residence is indicated below.) 



j State flto £ cou^J of residence: 



all designated States except pi 
U the Unite d States of Amenca i— 



the United States of 
America only 



. — | the States indicated in 
I J the Supplemental Box^ 



This person is: 



applicant only 
applicant and inventor 
marked, do not fill m below.) 



State (that is, country) of nationality: 



-^^aT^country) oTreslo^eT 



This person is applicant pi _ 

f° r the purposes of: ^ tinuation sheet. 

TT = T:r: — r^T^^orsare md.catedonacon 

1999} 



all designated 
States 



all designated States except 
LJ the United States of Amenca 



, — | the United States of 
I I America only_ 



. — ■ the States indicated in 
I ] the Supplemental Box 



"See Notes to the request Jorm 



im PCT/RO/10l (continuation sheet) (Janua.y W>» 



Sheet 



no. §rr . 



#tvau 0 0 / 0 0 3 52 



Box No.V 



DESIGNATION OF STATES 

The following designations are hereby made under Rule 4.9(a) 
Regional Patent 



(mark the applicable check-boxes, at least one must be marked): 



H EA 



RU 

specify on dotted line) ' " ' ' 

National Patent or *^*^^«""*»* 



0 EP 



0 OA 



0 LR 
B LS 
B LT 
B LU 
B LV 
B MA 



Liberia 
Lesotho . . • 
Lithuania 
Luxembourg 
Latvia 

Morocco . . 



0 AE United Arab Emirates 
B AL Albania 

0 AM Armenia 

B AT Austria 

B AU Australia 

B AZ Azerbaijan Moldova 

0 BA Bosnia and Herzegovina Si.-,;. 

E BB Barbados 

E| BG Bulgaria 

B BR Brazil 

B BY Belarus 

B CA Canada 

H CH and LI Switzerland and Liechtenstein 

H CN China 

(3 CR Costa Rica 

B CU Cuba 

0 CZ Czech Republic 

[2 DE Germany 

@ DK Denmark 

(3 DM Dominica 

B EE Estonia 

B ES Spain 

B FI Finland 

0 GB United Kingdom 
B GD Grenada 

g GE ^ ia ; Htm 

GH Ghana ^ 

B GM Gambia 
El HR Croatia 

B HU Hungary 

(3 ID Indonesia 

B IL Israel 

HlN India 

E IS Iceland 

B JP Japan 

B KE Kenya 

H KG Kyrgyzstan 

(3 KP Democratic People's Republic of Korea 



0 MG Madagascar 

H MK The former Yugoslav Republic of Macedonia 
0 MN Mongolia 

B MW Malawi 

H MX Mexico 

B NO 
B NZ 
B PL 
S PT 
0 RO 
0 RU 
0 SD 
E SE 
S SG 
13 SI 
H SK 
B SL 
B TJ 



H TR 
IS TT 
0 TZ 

B ua 

B UG 

B us 



Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 
Sweden 
Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

United Republic of Tanzania 

Ukraine 

Uganda 

United States of America 



B uz 
B VN 

B yu 
H za 
B zw 



12 KR Republic of Korea 

. B KZ Kazakhstan 

B LC Saint Lucia 

B LK Sri Lanka 



Uzbekistan 
Vict Nam 

Yugoslavia - 

South Africa .'• 

...„ Zimbabwe ..... . 

Check-boxes reserved for designating States which have 
become party to the PCT after issuance of this sheet. 

B D2 .{^^ » ■•• 



Statement: In addition to the de— 
hlcn W0U1U 0 c permhted under the PCT ^,«2[^S SSS«S are subject to confirmat.on and that any 
from the scope of this statement The apphcant d -'"?« h ^ 

:„u nn t rnnf.rmpn hefore the expiration of 1 5 montns irom inc imv j *„, n „ih time limit.) 



expiration c 

form PCT^RCVlm (second sheet) (January 20(H)) 



Sec Notes to the request form 



A INSERTED 



Sheet No 5 



wau 0 0 / 0 0 3 5 2 



PRIORITY CLAIM 



Number 
of earlier application 



S&V" "" erM " 0Ml ^ , f . , 0M cmm party to the Paris Convention 

-2!hsas»3^^KS^ 

for fte Protection of Ind ustrial fropenyj _ v 

INTERNATIONAL SEARCHING AUTHORITY 



Box No. VII 

[ Choice of International ffTtZ^anlpetent to 

] two-letter code may be used): 
I ISA / 



Number Country (arngh^QIM 

Qsitefdate/monthfyear) INUraK . 

16 July 1999 W?» 



| Box N o. VIII 

brhis international application contains 
the following number of sheets. 

request 
1 Description (excluding 
sequence listing part) 

I claims 
I abstract 
I drawings 

I Sequence listing part 



of description 
Total number of sheets 



Tm^lIST: LA NGUAGE OF FILING __ ___ 

1 _ fee calculation sheet 

2 n separate signed power of attorney 

3. Q copy of genera, power of attorney; reference number, ,f any. 

4 n statement explaining lack of signature 

5 "n P rioritydocument(s)ide„«if l edinBoxNo.VIasitem(s): 

6 . m translation of international application into (language) 
7 ri separateindicationsconcemingdepositedm.croorgan.smoro^^ 
,_ nlotideand/oraminoacidse.uence.istingincomputerreadab.eform 

9. Q other (other specify): 



11 



16 



37 



I Language of filing of the 
international application: 



English 



, . Date of actual receipt of the purported 
international application: 



Peter RHeathcote 
BALDWIN SHELSTON WATERS 



To?rSvnig03fice use only 



_G APR 2000 COo-woo) 



2. Drawings: 



fcr/AU 0 0 / 0 0 3 5 2 



- 1 



TITLE 

TECHNICAL FIELD 

The present invention relates to 
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: MEMBRANE FILTRATION MANIFOLD SYSTEM 

membrane filtration manifold systems. More 

— .^^oFHCIow^mam^,^ 
Mt o b , f ,.,ereo,a M ,o,neon. 1 aeo t me-,so t f, ta esan df ,,,ra,e;ae xW c.eo 

.eamngfaeliuvforperiodreole^ofrhefeedsnrfaoesofrnennrea. 

' Th e in ven,ionhaa b ee„deve,opedp ri rnaa il vrornaainamemora n e f .. t ra„o„ 

^nrebiaopentoatmospbe ricpr^andwiUbedeacHbednereinafio 
limited to this particular field of use. 



15 BACKGROUND ART 

Typic a, prior aa, filtration nranifolds are employed In fr Won syslems of .He 
bribed above. Tbese filtraoon aystenas g eneral,y inclnde e!on g a,e btbmaa 
LsenCosInsabund.eoflbeboUowf.bremembranes.Mamfo.dorKeader 

f , tat eande,ea»in g «^ ft esys,em. ,» mis re g aad, oross-fiow systems 

„ 0 „ s » g en« t ooracrossmeanrfaaeof,bemembrane.Tbis g e»era,esasweepm g 

u nrface keeping the surface cleaner. Conversely, systems 
25 action at the membrane surface, keeping i 

, f on, utilise only one feed inlet manifold and one filtrate 
configured for dead end operations util.se omy 



typei 



20 



M.kv o ■ .' 0 » 3 5 2 



arrangements are often configured to facilitate the construction of modular two or three 
dimensional cartridge arrays. 

. tms a, previously described, may also be open to the 
Prior art filtration systems, as previous , 

sphere. « m such systems, f eed is drawn ftuoughthe membranes under 

^^^^^^"^^ 
fi.tratesideo^emembmoe.Suebs^-^.oy-eaainfta^^ 

eomponen^areabletoeon^re.afive.ybigberpreesures.Fore.amp 
Jmenoaaefi^ea-tridgeain— preaauretigbt^mayatemaopen 

— Uy — btanopen^eon^tbefeed. 
^.oallow.eftlbate.obedrawnftomtbefiUerwbileseparabngtbereedftomtbe 

of supporting a cleaning fluid system. 

^arifil.ra.ionsystemsandtbeiraaaoeia.edfilbationear.dgeerererredto 
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consuming to ; 



^enacomplexassemblyofparis.n.hentselves. 
The Prior art filtration systems descnoe 

, membrane hollow fibres, 8 

' • ..eremovalofeifinerWividoalays.en-compooen.orfi.^on 
req „,res .be rentova „ 



This removal is often difficult i»W^Pnora« I 



, 4 .vpicalorioraftfilftationmanifoldsmayconuinnranyconrplex 
pre vio«sM,scussed, W ca,pn ^ ^ — 

„< It then follow* that integrity testing of these parts 
.fieienotesofthepnorarforatleastofferse-l — rhere, 



SUMMARY OF THE INVENTION — 
According to one aspee. of the utventtonftrerersp 

, eafi ,,ersnb m odn,eof.helt,ndinc.udingoneornt«ree,onga«e 
manifold for connecting a filter sut.nl 

• r,i,r« said manifold including', 
bmdlesof semipermeablepolynreno fibres, 



a housing; and 

at leas, one suboodule connecting collar 



connected with said housing, said collar 
• » al oca,«saidsuhmodu.ehav,ngaco m ecftngsleevewlft,» 
20 be mgadap,ed,orece,veand.oca.es 

^ngformattonwberehyft-esubmodnlecanbesecu 

„„»drawa,ofsatdsubmodu,eftomsaidco,lar. ^ 
25 said sleeve. 
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the housing. 
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^.oasecon.aspeo.of.he — toisP ,ov«a — 
filtration apparatus including: 

semipermeable polymeric fibres; 

apiece— a--*-----"—** ^ 

of the invention. 

^ns «o a « asp., o t « to — he, is provide, a — e 
filtration apparatus bank including: 

the invention; \ 

^^e^e^^a^.ca.an^.pos^aaid^ 

proximally above said basepieces. . 

— 

25 conduit. 



According to another aspect of the invention there is provided a membrane 
filtration apparatus array train including: 
a train conduit; and 

a plurality of membrane filtration apparatus arrays according to the fourth aspect 
of the invention connected in fluid communication with said train conduit. 

BRIEF DESCRIPTION OF THE FIGURES 

A preferred embodiment of the invention will now be described, by way of 
example only, with reference to the accompanying drawings in which: 

Figure 1 is a perspective view of a membrane filtration manifold according to the 
invention; 

Figure 2 is another perspective view of the membrane filtration manifold of 
Figure 1; 

Figure 3 is a sectional view showing a submodule connected to a manifold collar 
by a locking clip; 

Figure 4a is an isometric view of the preferred embodiment of the clip; 
Figure 4b is an isometric view of the preferred embodiment of the clip of 
Figure 4a; 

Figure 4c is an isometric view of an alternate embodiment of the clip; 
Figure 5 is a cross sectional side elevation of the locking clip of Figure 4a; 
Figure 6a is a detail view of the collar; 
Figure 6b is another detail view of the collar; 

Figure 7a is a plan view of an embodiment of the connecting sleeve for filtration 
modules; 

Figure 7b is a sectional view of the connecting sleeve of Figure 8a taken on line 
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A-A of Figure 7a; 

Figure 7c is a side elevation of the connecting sleeve of Figure 7a; 

Figure 8a is a plan view of an alternate embodiment of the connecting sleeve for 
filtration modules; 

5 Figure 8b is a sectional view of the connecting sleeve of Figure 8a taken on line 

B-B of Figure 8a; 

Figure 8c is a side elevation of the connecting sleeve of Figure 8a; 
Figure 9a is a perspective view of a cap; 
Figure 9b is another perspective view of the cap of Figure 9a; 
10 Figure 10 is a perspective view of the membrane filtration manifold of Figure 1 

showing the cap of Figure 9a in use; 

Figure 1 1 is a side elevation of a membrane filtration apparatus bank; 
Figure 12a is a side cross sectional elevation of an embodiment of the membrane 
filtration manifold in basepiece configuration, showing cleaning fluid flow from the 
1 5 cleaning fluid conduit through the basepiece; 

Figure 12b is a front cross sectional elevation of an embodiment of the 
membrane filtration manifold in basepiece configuration, showing cleaning fluid flow 
from the cleaning fluid conduit through the basepiece; 

Figure 13 is a plan view of a membrane filtration apparatus array; 
20 Figure 14 is a perspective view showing one membrane filtration apparatus bank 

in a membrane filtration apparatus array; and 

Figure 15 is an isometric view of a membrane filtration apparatus train. 

PREFERRED EMBODIMENTS OF THE INVENTION 
25 Referring to the drawings, the membrane filtration manifold system includes a 
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mem b,ane fflbanon mamfold , 
. Referring to Figure^" 

substantial!, staple respec,,ve assembiy and 

, oM1 ^^.^i—esfuuaupaaaasaways^cfluaa 

lhe «3a„,co»a K 4a, 4 c,eani„ g «pasaa g ewa,a 1 0 
communication beween the housing 

Fig « s 4a,4band 5S how*eprere m de m bon. m en.of.hocl, P 

• 7"-- 

— — 

prfeuo.hecenua.ax.sofd.eaub ^.^.l. 

, iiord When the clip is employed to engage 
sll b m o W eand. h e^nan g e,bo„o m nan g e,4,oa kS o 

thth P lio8 Furthermore, the collar hh« 
2S a „d t opflan g enbeari„ gl yan g a g .swi«b.l>el.P^ 



, d collar 4 The additional projecttons 41 extend 
subm odu.e2a„dcollar4. f the sWe «U 12. 

0 . nngs e,^e,n 
^TtoeFigutesshcwde^lof^fl^^ 40 -™ 8 
S,KVe , 5 Oneside.Softheflangedisforheanng 

^softhe^eclionsleevesS. with ,he 



'o'-ring seats - 



g seats. fluid-tight sealing 

• , a* « removable cap 20, tor rnuu & 
•o,ia 1 mav also include a remove 
The manifold 1 may in Figures 

u ■ a The preferred embodiment of thecals 

15 ^rn — — — — 

^eonones*. Thed Jlrfl(dtel „ 4 — 
— ' e24extends »*on W a I dl yft o m .hecap 2 0o„ te 

,he cap 20 with the housmgl. Figure 

, , 0 f,he,nven.ionshow„inFigntell,atne m hrane 

^ionapp^^"*^^ ^^^hedahove.andconnectedto 
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four membrane filter submodules 2. Each headpiece 26 connects to a filtrate conduit 28 
allowing fluid communication between each headpiece 26 and the filtrate conduit 28. 
The cap 20 is not required when the membrane filtration manifold 1 is used as a 
headpiece 26. Absence of the cap 20 allows fluid communication between the manifold 

5 1 and the filtrate conduit 28. 

Further, as seen particularly in Figures 12a and 12b, each basepiece 27 is 
connected to a cleaning fluid conduit 1 1 allowing fluid communication between each 
basepiece 27 and the cleaning fluid conduit 1 1 . When the membrane filtration manifold 
1 is used as a basepiece 27, the threaded shaft 22 of the cap 20 is threadedly engaged 

10 with a corresponding bore on the cleaning fluid conduit 1 1 . Also, in the preferred 

embodiment, the clip 7 is not required to lock the submodule 2 to the basepiece. This is 
because the submodule 2 will be held in its respective collar 4 of its basepiece 27, both 
by gravity and by virtue of the top of the submodule being held in place in its headpiece 
26 and a clip 7. 

In an alternate embodiment of the invention, the shaft 22 is hollow with an 
internal threaded portion. In this embodiment, rather than threadedly engaging with a 
bore in the cleaning fluid conduit, the shaft 22 internally threadedly engages with a 
complementary shaft projecting in a perpendicular direction from the cleaning fluid 
conduit 11. 

In another embodiment of the invention, a membrane filtration apparatus bank 29 
includes a plurality of membrane filtration apparatus 25 as described above wherein each 
headpiece 26 is connected to a filtrate conduit 28 and each basepiece 27 is connected to a 
cleaning fluid conduit 1 1 . Additional stiffening elements 30, as shown in Figure 1 1 , 
may also be provided therebetween to aid physical stability of the filtration system. 
Typically, there are eight membrane filtration apparatuses 25 in each bank 29 and the 



15 



20 



25 
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apparatuses are arranged in an upright position. When employed in a filtration system, 
the bank 29 is substantially immersed in the feed, where the feed is contained in a tank 
31 with an open top. 

Preferably, air is used as the filtration submodule cleaning fluid which flows 
5 through the cleaning fluid conduit 1 1. As best shown in Figures 1 1, 12a and 12b, the 
cleaning fluid conduit 1 1 is proximally above the basepieces 27 and lies in a straight line 
along the length of the bank 29 in between the collars 4. This allows the cleaning fluid 
conduit 1 1 to supply air to the basepieces 27 through a plurality of passageways 10 on 
the under side of the cleaning fluid conduit 11. Supplying air to the basepieces 27 
10 through the underside of the cleaning fluid conduit 1 1 allows controlled release of the 
cleaning air, ensuring it is evenly distributed along the entire length of the bank 29. 

In another embodiment of the invention, the filtration system includes a 
membrane filtration apparatus array as shown in Figures 1 1 and 13 having a plurality of 
apparatus banks 29 wherein each of the filtrate conduits 28 are connected to an array 
15 filtrate conduit 32. 

The filtration apparatus banks 29 are further adapted for relatively simple 
disconnection from the membrane filtration apparatus array. When disconnected, the 
filtration apparatus banks may be removed from the membrane filtration apparatus array 
by lifting the bank vertically from the array. Similarly, the banks may also be placed 
20 individually into an array by lowering the banks vertically into its predetermined 

position. This allows for less complicated assembly and disassembly of the arrays and 
convenient access to submodules disposed in or near the centre of the array. 

In a further embodiment of the invention, a membrane filtration array train, as 
best shown in Figure 1 5, includes a plurality of membrane filtration apparatus arrays 
25 from Figure 14 wherein the array filtrate conduits 32 are connected by a train conduit 33 
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such that the array filtrate conduits 32 are in fluid communication with the train conduits 
33. 

During filtration the tanks 31 are continuously substantially filled with feed 
which in turn submerges the arrays of filter submodules 2. Pumps 34 draw the feed 
5 through the filter submodules 2 producing filtrate. The filtrate under negative pressure 
from the pumps 34, travels through the manifolds 1, via the filtrate conduits 28, array 
filtrate conduits 32, and train filtrate conduits 33 and on to the pump. The filtrate then 
leaves the pump and also the filtration system via a filtrate exit conduit 35. 

Although the invention has been described with reference to specific examples 
10 and to filtration manifolds used in filtration systems open to atmosphere, it will now be 
appreciated by those skilled in the art that the invention may be embodied in many other 
forms including filtration manifolds used in filtration systems closed to atmosphere. 
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CLAIMS: 

1 . A membrane filtration manifold for connecting a filter submodule of the kind 
including one or more elongate bundles of semipermeable polymeric fibres, said 
manifold including: 

a housing; and 

at least one submodule connecting collar connected with said housing, said collar 
being adapted to receive and locate said submodule having a connecting sleeve with a 
locking formation whereby the submodule can be secured at one end with the collar by a 
clip means adapted to engage both said collar and said locking formation to prevent axial 
withdrawal of said submodule from said collar. 

2. A manifold according to claim 1 wherein said housing is in fluid communication 
with said collar. 

3. A manifold according to claim 1 or 2 wherein said collar has an internal stepped 
seat for bearing engagement with said secured end of said submodule. 

4. A manifold according to any one of the preceding claims wherein said locking 
formation includes a radially outwardly directed circumferential flange formed on said 
sleeve. 

5 . A manifold according to any one of the preceding claims wherein said clip means 
is cylindrical having a side wall split to define opposed wall edges. 

6. A manifold according to claim 5 wherein said clip means includes a top radially 
inwardly directed circumferential flange adjacent the top of said side wall for bearing 
engagement with said radially outwardly directed flange formed on said sleeve. 

7. A manifold according to claim 5 or 6 wherein said side wall includes a bottom 
radially inwardly directed circumferential flange at or adjacent the bottom of said side 
wall for bearing engagement with a complementary step on said collar. 
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«f claims 5 to 7 wherein said clip means 
8 A manifold according to any one of clauns 

from said top flange. t ™ rweis 

p^d— • ^^oUunswheminsaidchpi* 
„. A manifold according to any one of the preceo g 

— tosaidcouac. ^ ^ _ 

12. Amamfoldaccordmg.oanyoneofmeprecedmg 

13 A manifold according to any one of the preced 

^modmeconmecdngcona,. 
„ ,5. A manifold according to clarm 14 wherein sa 

puneandhaveparanelaxe, fusing* 

Amanifoldaccording^daimHonSw 
^aeenreaehcollarandmeaxisofsaidhonsingUparalleltodrearres 

„ A membrane filtration apparatus including: 
2o af , tes u b moduleofdae k indmc,udingo„eorm„ree 1 o„ga l eW,eaof 

semipermeable polymeric fibres; . 
^.dpieceremovahlycomnectedatoneendof-fdrersuhmodulean 

^aaeplece — eonneotedmmeodterendofaald^auhmodu, 
saidhe>dpto heingamomhranefd,m,ionman,,daceord,ng,oanyoneof,he 

25 preceding claims. 
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,,„_ claim 17, wherein said basepiece is 
, 8 A membrane filtration apparatus according to claim 

^n.dbeadpreoeand-fil.rateeondni.and-baaep.ecetsadapted.r 

» — — ^.^^beremaaideofiarsare 
20 Amembrenefilreafionapparetosaecordtngroclatm 

• — 

u, for fluid-tight sealing engagement with the 
saidbasepieceincludesaremovablecapforflmd g 

other end of said housing. 

n Amembrenefitafionapparebrsbaricincloding: 



15 a 

to 21; 

a 
a 



»A to at least one membrane filtration apparatus; and 
filtrate conduit connected to at least on 
^^fiordeondrnteo^edtoatteaatonemembranerfifiafionap^ 

23 AmembrenefiUralionappatatnsb^aeeordmg.oCm^bereinsa.d . 

being proximally above said heodpteces and sard cleamng 
above said basepieces. 
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25 A membrane filtration apparatus bank according to any one of claims 22 to 24 
Mcondnittosaidsubmodnleavrasaidbasepiece. 

26 An ,embr.»cfi 1 «ra,io„apparatosbar,accord i n g toan y oneorc 1 a,m S 22to2 5 
wte e.nsaidbon,n g ors,dbeadp,ecei si n fl n i d— ion wdb s,d fikrate 



conduit. 



conuun. 

27 Amembmnerddationapparatnaarray.nctodin.aptorabtyormembrane 

„ byanarrayfiUratecondmt. 

28 . A membrane filtration apparants array accordmg to clarm 
is adapted for insertion into an open feed tank. 
». A membrane filtration apparatus array train including: 
a train conduit; and 

, s .^ofmembranefikrafionapparatusarraysaccordingtoCm.or. 
ejected in fluid commumcation with sard train conduit. 
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A membrane filtration mamfold (.) for oonneoting a filter submodule (2) of the kind 
incmding one or more e.o„ga.e bundles of semipermeabtepCymeric fibres rsdisCosed. 
The manifold (1) inclndea a housing (3) and a, lens, one anbmodule oonnecting eollar (4) 
oonnected with said housing (3). The eollar (4) la adapted <o receive and locate fire 

snbmodnle (2), where fire submodule has a connecting sleeve (5) with a locking 
f„nna«ion(6)..n,hisway,.hcauhmodn,c(2)canheaecu ral a t oneendwim.hecollar 

(4) by a clip means (7) adapted .0 engage both fire collar and the locking formation «o 
prevent axial withdrawal of the submodule from the collar. 

Also disclosed is a membrane fil.ra.ion apparatus (25) mcluding a filter submodule (2) 
of are kind including one or more elongate bundles of semipermeable polymeric fibres. 
The apparatus further includes a headpiece (26) removably connected a, one end of said 
fiher submodule (2, and a baacpiece (27) removably connected to .he other end of sard 
fitter submodule. In this embodiment, the hendpiecn (26) ia an aforementioned 
membrane filtration manifold (1). 

Further disdosed is a membrane filtration apparatus bank (29); a membrane filtration 
apparatus array, and a membrane filtration apparatus artay train, each of which employs 
the use of an aforementioned membrane filtratton apparatus in fluid communication with 
a filtrate conduit (28) and a cleaning fluid conduit (1 1). 
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